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THE COLOR OF FISHES. 


THE skin of a fish, upon the structure of which its color 
depends, consists of two layers,—the outer, or epidermis, 
delicate, transparent, and not supplied with blood-vessels; 
the inner, the corium or dermis, laminated and elastic, vary- 
ing in thickness in different species and in different parts of 
the body, and permeated by blood-vessels and nerves. Be- 
tween the skin and the underlying muscles is a layer of 
loose connective tissue, often loaded with fat, especially in 
the mackerels and salmonoids and in the herring tribe. In 
the menhaden this layer is thick, hard, and blubber-like. 

The scales are modifications of the dermis, and are ordi- 
narily thin, transparent, horny plates, with rounded quad- 
rangular outlines, which are partially embedded in folds or 
pockets in the dermis, and covered by the epidermis, through 
which, however, their tips protrude. The scales are usually 
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a, epidermis; 6, scales; c, dermis. 


imbricated, overlapping each other like the shingles on a> 


roof, but are sometimes separated and embedded, and partly 
hidden in the skin, as in the eel. 

In fishes which live near the bottom and among ie rocks, 
such as the sea-bass, red snapper, sheephead, and perch, the 
scales are usually thick, hard, closely imbricated, and deeply 
set in their sheaths, forming an impermeable coat-of-mail. 

In fishes which live in the mud, such as the tautog, the 
burbot, and the carp, the scales are usually covered by thick 
layers of epidermis and mucus. 

In fishes which swim free and far from shore, such as the 
herrings and the lake white-fishes, the scales are attached 
merely by a small area of their rims, and, being but slightly 
covered with epidermis, are easily rubbed off. Scales thus 
removed are in many fishes easily renewed. 

The smooth polished surface of the closely set scales offers 
little resistance to the motion of the fish as it glides swiftly 
through the water. 

The exposed surface of the ordinary fish-scale is usually 
covered with athin silvery coating, which derives its brilliant 
metallic lustre from the presence ‘of numerous crystals of a 

combination of guanin and _ lime. 

This coating may readily be loosened 

and rubbed off, and in one European 

I fish, the bleak or ablette, a member 
\ of the carp family, the crystals are 
sufficiently abundant to become the 

pep ares Behan ie: source of the metallic pigment known 
in the arts as essence d’Orient, or 

argentine, which is used to impart a 

nacreous lustre to the glass globules sold under the name of 
‘‘Roman pearls.” When the silvery coating is absent, 
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scales are lustreless and transparent, as in the smelt, the 
abdominal cavity of which, however, has a brilliant silvery 
lining composed of the same substance. 

The colors of fishes are very varied, and often exceedingly 
brilliant and beautiful. ‘‘ Aucune classe d’animaux n’a été 
aussi favorisée & cet égard,” says Lacépéde; ‘‘aucune n’a 
regu une parure plus élégante, plus variée, plus riche; et 
que ceux qui ont vu, par exemple, des zées, des chétodons, 
des spares, nager pres de la surface; d’une eau tranquille et 
réfiéchir les rayons d’un soleil brillant, disent, si jamais 
léclat des plumes du poeon et du colibri, la vivacité du 
diamant,. la splendeur de Vor, le reflet des pierres precieux, 
ont été melee i plus de feu, et ont renvoyé a l'oeil de lobser- 
vateur des images plus par faites de cet arc merveilleusensent. 
colorie dont l’astre du jour fait souvent le plus bel ornament 
des cieux.” 

The colors are often due to a simple arrangement of pig- 
ment cells, placed at different. depths in the skin; but those 
changeable and brilliant hues which constitute the greatest 
beauty of fishes are dependent, as Pouchet and others have 
shown, upon two very dissimilar causes. 

‘One of these, which may be well observed in the scales of 
the herring, shad, or mackerel, is a true iridescence, similar 
to that seen in the pearl or in antique glass, and due to the 
refraction of the rays of light as they glance off the surfaces 
of thin plates or ridges in the scales. This is called ‘* lamel- 
lar coloring.” There are certain bodies called ‘‘ iridocytes 
(rainbow plates) embedded in the epidermis which have an 
important function, it is said, in this iridescent play of 
colors. 

The coloration is, however, chiefly dependent on the ar- 
rangement of the pigment-cells, or chromatophores, whieh 
lie in the lower strata of the epidermis. These are black, 
yellow, and red; the latter, according to Pouchet, being 
capable of dimorphic changes into blue and green. The 
combinations of the various-hued chromatophores with the 
metallic crystals of silver, the white of the bony scale-plates 
showing through the epidermis, and the iridocytes already 
referred to, produce the coloration of every kind of fish. 

An embryonic fish is colorless; but the pigment-cells of 
black, yellow, and red soon begin to appear, as is shown in 
Alexander Agassiz’s beautiful plates of the early stages of 
flounders and other species, published in the ‘‘ Bulletin of 
the Museum of Comparative Zoology.” When the blaek 
pigment predominates, the color is sombre, as in the adul€ 
tautog, Tautoga onitis. A slight admixture of yellow gives 
the bronze-like hue of the eel, and a little more of the same 
results in the brighter green of the black-bass, the blue-fish, 
and the cunner. In all of these there is a sprinkling alsa of 
red, giving the warmer brownish greens so often seen in 
these species. Red pigments intermixed with black give the 
dingy browns of the carp, the sculpins, and some of the eat- 
fishes. When the yellow and red outnumber the black cells, 
there result the tawny colors of the sand-dabs, the sun-fishes, 
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the cusks, and the ling, and of some varieties of the cod. 
Red chromatophores alone cause the brilliant scarlet of the 
red snapper and the rose-fish, and, when these are inter- 
spersed with black, the deeper colors of the mangrove snap- 
per and the ruddy variety of the sea-raven. When the 
chromatophores begin to segregate into separate groups ac- 
cording to color, the result is the formation of bands, stripes, 
spots, and shadings infinite in-their possibilities of mutation 
and combination, and quite beyond the power of words to 
describe. 

The entire absence of chromatophores results in albinism. 
I have already called attention to the curious albino haddocks 
occasionally taken on our coast. Sometimes these are of a 
light golden color, and are in what Giinther calls a state. of 
‘incipient albinism,” the dark pigments having changed 
into yellow. This has been observed also in flounders, 
carps, and eels, and in the gold-fish, which in its native 
haunts in China is a dull green. The golden orfe and the 
golden ide have become permanent in a state of domestica- 
tion. The silver-fish, a form of gold-fish, is an example of 
still more complete albinism; and a combination of the two 
conditions is very common in the breeding-ponds of the 
United States Fish Commission. 

The blind-fish of Mammoth Cave, Avibiyones speleus, is 
an illustration of permanent adaptive albinism; and in the 
abysses of the sea, where the light is very scanty, many 
fishes appear to remain permanently in this condition. 

Adaptive coloration seems to be possible in quite another 
way, through the secretion of pigment-cells, which perma- 
nently change the color of the fish to make it harmonize 
with that of the bottom upon which it lives. 
ledges along the New England coast the rocks are covered 
with dense growths of scarlet and crimson seaweeds. The 


cod-fish, the cunner, the sea-raven, the rock-eel, and the ° 


wry-mouth, which inhabit these brilliant groves, are all 
eolored to match their surroundings; the cod, which is nat- 
urally lightest in color, being most brilliant in its scarlet 
hues, while the others, whose skins have a larger original 
eanly of black, have deeper tints of dark red and ruddy 
brown. These. ahanges must be due to the secretion of a 
special supply of red chromatophores. It has occurred to 
me that the material for the pigmentary secretion is probably 
derived indirectly from the alge, for, though the species 
referred to do not feed upon these plants, they devour in 
immense quantities the invertebrate animals inhabiting the 
same region, many of which are likewise deeply tinged with 
red. Possibly the blacks and greens which prevail among 
the inhabitants of other colored bottoms are likewise de- 
pendent upon coloring-matter which: is absorbed with the 
food. Gtinther believes that the pink color in the flesh of 
the salmon is due to the absorption of the coloring-matter 
of the crustaceans they feed upon. Spoonbills and flamin- 
goes lose the brilliant pink tints of their feathers after long 
confinement in menageries, and it is customary for Euro- 
pean zodlogical gardens to send them to the garden at 
Rotterdam to be recolored. It is not known how this is 
done, but it is supposed that they are fed upon some red- 
hued crustacean there obtainable. 

The brilliant coloration of many kinds of fishes during 
the breeding-season may possibly have a relation to sexual 
selection; indeed, this can scarcely be doubted by any one 
who has observed the peacocking moments of male fishes. 
It has also a physiological significance which it is not dif- 
ficult to comprehend. The increased brilliancy is usually 
most manifest in those parts of the body which lie close to 
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the reproductive organs, in the belly, which is often flushed 


and vivid in color, in the ventral fins, and in less degree in 


the sides of the body and the posterior and lower parts of 
the head. The entire vascular system is in a condition of 
extreme activity at this time, as is evident from the manner 
in which outgrowths of the head and teguments are so 
rapidly developed. Every pigment-cell is receiving an un- 
usual supply of blood, and its more abundant nutrition is, 
in part at least, the cause of its brilliancy. 

If an abundant supply of blood results in an increase in 
brilliancy, its withdrawal from the: teguments, on the other 
hand, causes an immediate decrease. I have often watched 
the large brightly striped ‘‘ groupers,” Hpinephelus striatus, 
confined in the crystal fish-pools in Bermuda. When one 
of these had swallowed a large morsel of food, its color be- 
came almost instantly lighter and duller. This was evi- 
dently the result of the rush of blood to the stomach, to take 
part in the work of digestion: in like manner a man’s face 
often becomes paler after he has eaten a hearty dinner. 

The dulness and pallor in the color of fishes after death are 
due to the absence of living blood from the chromatophores. 
If, however, a fish not long dead is placed in the sun, its 
color will soon become almost as deep and bright as in life. 
In a few seconds it fades again, and cannot again be brigh- 
tened. 

This phenomenon leads to the consideration of another 
peculiarity in the arrangement of the pigment-cells, which 
renders rapid changes’ in hue possible in certain species. 
In these the pigments are associated with oily matter, and 


are arranged areole, which favor their approach toward or 


retreat from the surface of the skin. 
diagram, drawn by Profes- 
sor Benecke, shows how they 
may sometimes show as 
small. irregular spots upon 
the skin, and soon after be- 
come conspicuous star-shaped 
markings with far-reaching 
arms. Such changes may 
be effected by stimulation of 
various kinds, and even by 
the reflex action of the nerves 
under the influence of impres- 
sions of color received by the 
eye of the fish. 

Every angler knows that trout inhabiting stagnant pools 
or dark bottoms are deep-colored, while those from deep, 
sunny waters are brighter. The same is true of many other 
fishes. I have often seen the common flat-fish change its 
color to that of the gravel and sand in which it was trying 
to hide, the hue varying as rapidly as that of the landscape 
when the sunlight is suddenly cut off by a passing cloud. 

These changes of color are directly connected with the 
impressions of color received by the eye, and brought about 
by the reflex action of the nervous system. In no other 
way can changes such as those already referred to in floun- 
ders be accounted for. I have seen the tropical squid in 
Bermuda change color rapidly, and at will, while being 
pursued. This was evidently through the influence of emo- 
tion or fear, since it can hardly be supposed that there was 
definite purpose in the act; which, however, seemed at first 
sight to be intended to baffle its pursuers. 

Pouchet experimented with young turbots, and found 
that if their eyes were blinded they did not change, thus 
proving that the color-cells were under the control of the 
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mervous system. 


their fellows. 

The fishes of the sea are more atten brilliant than those 
of the river or the lake. Warmth and light are favorable 
to brightness and variety of hue. The fishes of circumpolar 


regions, and those living at considerable depths, are there- 
fore usually sombre, though occasionally they have irides- 


‘cent scales or plates of great brilliancy. 

In temperate regions, as along the coasts of the United 
States, sombre tones are most common, but in summer many 
sunny-hued strangers come up from the south. 

In the tropical seas, however, the greatest beauty is to be 
found; and in some groups, such as the parrot-fishes and the 


wrasses, the most bizarre and astounding combinations of | 


masses of brilliant color. Harsh and inharmonious as they 
‘seem, however, when imitated by the brush, they are never 
unpleasing in the living creatures. The West Indian fauna 
has many wonderful fishes,—such as‘ the angel-fish, Hola- 
canthus ciliaris ; and the Spanish lady, Bodianus rufus,— 


but the utmost possibilities of beauty are to be found only? in | 


the Southern Pacific and the Indian Oceans. 

As Count Lacépéde has so eloquently shown in the pas- 
sage already quoted, no class of animals has been so richly 
endowed with color as the fishes, except it may be the in- 
sects; and the effect of brilliancy in a fish is much greater on 
account of its larger size. Birds appear at a disadvantage in 
comparison, because, except in the metallic patches on the 


throats of the humming bird and a few similar instances, the 


surfaces of their feathers are not so well adapted to display 
as the broad burnished sides of fishes, kept constantly moist 
and lustrous by contact with water. 

The beauty of fishes can only be known to those who 
have had the good fortune to see them swimming at. ease, 


bathed in the limpidest of water and the brightest of sun- 


shine. Aquaria are always dark and gloomy, and their 
glass walls seem more prison-like than the bars of a menage- 
rie-cage. Museum preparations do not tell of the vanished 
beauty even so. well as the lifeless bodies of the fishes them- 
selves, and every angler knows how suddenly the dead fish 
loses its.attractions of texture and color. This change has 


been well described by Dr. Badham in the following lines:— | 


“* While blazing breast of humming-bird and Io’s stiffened wing 
Are bright as when they first came forth new-painted in the spring, 
While speckled snake and spotted pard their markings still display, 
Though he who once embalmed them both himself be turned to clay, 
On fish a different fate attends; nor reach they long the shore 
Eire fade their hues like rainbow tints, and soon their beauty’s o’er. 
The eye that late in ocean’s flood was large and round | and full 
Becomes on land a sunken orb, glaucomatous and dull’ 

‘The gills, like mushrooms, soon begin to turn from pink to black: 
‘The blood congeals in stasis thick, the scales upturn and crack ; 
And those fair forms a Veronese, in art’s meridian power, 

With every varied tint at hand, and in his happiest hour, 

Could ne’er in equal beauty deck, and bid the canvas live, 

Are now so colorless and cold, a Rembrandt’s touch might give.’’ 


G.-Brown Goong; 


NATURAL HISTORY GARDEN AND AQUARIA FOR 
BOSTON. 


Av the meeting of the council of the Boston Society of Natural 
History previous to that held on Wednesday last, it was voted to 
recommend to the society, at its meeting of April 2, a resolution 
to the effect, that, in pursuance of the policy recorded in the vote 
of March 28, 1888, and adhering to the conditions therein re- 
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-Day*records that young hybrid salmon 
raised at Howietoun, in which vision was more or less de- 
ficient, were observed to be ponerany lighter in color than | 
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quired, the society authorizes the council, as soon as one-third of 


the final sum required for the. establishment of its natural history 


garden and aquaria has been raised, to proceed with the establish- 
ment of the aquarium at City Point, in accordance with the plans 
laid down in the letter to the park commissioners of Dec. 31, 
1889, which has received their approval. These plans will be best 
understood from this letter, which is in substance as ‘follows:- a 

The Society of Natural History have been earnestly and « con- 
stantly engaged in work upon matters connected with the foun- 
dation of natural-history gardens, since the receipt of the last 
letter of the commissioners, dated Dec. 30, 1887; and have finally 
concluded to offer the following as plans of what they deem to be 
best, hoping, if these are accepted, to follow up this first step very 
rapidly, so as to bring the matter speedily before the public. 
They propose to designate all the collections of living animals 
under their charge as.the ‘‘Natural History Gardens,” and to es- 
tablish under this title three different divisions,—one to be called 
the ‘‘Marine Aquarium;” a second, the ‘‘ Fresh Water Aqua- 
rium;” and the third, the ‘“New England Zodlogical Garden; ” 
these to be situated on grounds and to have buildings such as 
may be mutually agreed upon by the commissioners and bythe 
society, in accordance with the provisions of the letter of ‘the 
commissioners above referred to. 

In compliance with the request of the park commissioners to. 
present a statement of the proposed policy of the society in regard 
to the exhibits at the places designated by them,—namely, at City 
Point, near Jamaica Pond, and at Franklin Park,—the council 


offer for consideration the following general statement, and the 


outline of their plans with reference to each of the Sores divis- 


- ions. 


The attention of the commissioners is invited at the outset to 
the scientific and educational character of the plan of the Natural 
History Gardens. The three divisions of this department of the 
society’s work, when regarded as a whole, form a connected series 
of exhibitions, which will, it is hoped, illustrate, more completely 


than has ever been done before, the relations of organisms to the 
four great regions of their distribution, —the sea, the fresh water, 


the land, and the air. The principle underlying the whole, and 
to which each part, however small, has been made to contribute, 
is the illustration of the relations of plants and animals to their 
surroundings. The council believe that a full exposition of the 
laws governing these correlations is the fittest use they can make 
of the opportunities offered by the commissioners, and the most — 
valuable contribution which they and the commissioners acting 


together can bring to the cause of public education. 


I. Marine Aquarium. 


In the maps of the proposed Marine Park the’ lands and ponds | 
assigned for the use of the society are admirably suited for the pur- 
poses of a large aquarial garden; and the council desire to express 


their satisfaction with these indications of the intentions of the 


commissioners, for they confirm the council in the opinion that it 


will be practicable to found a marine aquarium at this place 


which will be of unique excellence: as an instrument of popular 
interest and education. _ 
1. A collection of living organisms arranged and exhibited for 


: the illustration of natural Jaws has a fuller effect if the minds of . 


the students and visitors have been prepared by previous study, 
or, in place of this, if they have at hand a brief explanation of the 


- general structure and relation of animals and plants to each other 
and to their surroundings. 


The society propose to supply. this explanation by means of an 


epitome collection, which, with a printed guide, shall explain the 
structure and relations of the more important subdivisions of ani- 
- mals and plants, the general adaptations of the structure of or- 


ganisms to an aquatic existence, and the fact that under ordinary 
conditions, however diverse, the organisms retain their typical 
structures. This collection would consist of two classes of ob 
jects,—(a) a series of representative forms, including the principal 
types of animals and plants; (6) such genera] dissections and other 
anatomical preparations of selected types, accompanied by dia- 
grams, as may enable the observer to grasp the fundamental 
points of the structure, physiology, and correlations of the animal 
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kingdom, but with special reference to those living forms which 
constitute the whole aquarial exhibit. 
an introduction to the larger display, should. occupy one room, 


ing. 
2. The correlations between certain structures and parts in ani- 


mals, and their habits and natural surroundings, can be illustr ated 
by placing plants and animals that live on muddy, sandy,’ grav- 


elly, or rocky parts of our own shores in separate aquaria, prop- 
erly arranged and furnished. The suitability of organisms to the 
work they have to do could be illustrated in this and other ways, 
and clear ideas of one of the fundamental laws of organic modifi- 
cations presented to intelligent visitors and students. 

3. The extraordinary modifications which have taken place in 
the structure of the descendants of air-breathing land animals, in 
order to fit them for life in the sea, would be illustrated in the 
aquaria and also in the salt water ponds. These would be used 


for such seals, cetacea, and other marine animals as are either too 


large to be accommodated in tanks in the buildings, or which can 
be most appropriately exhibited in such enclosures. Adaptations 
equally fitting and instructive are found in birds which live upon 
the sea or its borders; and examples of these forms would be 
shown in the same ponds, or in ADEOpHate places upon their 
margins. 

4, It is well known that the distribution of plants and animals 
is limited more, perhaps, by temperature than by any other single 
cause. It is practicable to illustrate this great law of distribution 
with suitably constructed and prop2rly arranged aquaria, stocked 
and kept supplied with animals: and plants taken at moderate 
depths upon our own coasts. The problems connected with ob- 
taining and handling animals gathered at great depths present 
difficulties with which no garden: should attempt to cope until it 
is completely organized. 

5. Faunal collections would compose the greater bulk of the 
marine aquaria. It is intended to group these together in such a 
way as to represent the association of the forms in their respec- 
tive habitats. No attempt, of course, would here be made toward 
systematic grouping, but very dissimilar forms would be asso- 
ciated together, bringing prominently into view the geographical 
distribution of types. In one room of suitable size aquaria would 
be devoted solely to the marine plants and animals of the North 
Atlantic, from Cape Cod northward. As a part of this collection 
a series of aquaria would be maintained for the exhibition of the 
commoner plants and animals occurring on the coast of Massa- 
chusetts. These forms could be permanently supplied, and, be- 
ing named and described in a proper guide book, would be of 
great interest to all persons living on the seashore. The fauna 
south of Cape Cod is in large part easy of acquisition, and could 
also be well represented in separate series of aquaria. The fauna 
south of Cape Hatteras and that of the western coasts of the 
United States, and other faunas, could also be exhibited, as Op- 


portunities presented themselves, either to a limited degree or, 


more or less extensively, if the future progress and success of this 
division warranted the extension. 


II, Fresh Water eepe ea 


It is obvious that an epitome collection is as desirable for the 
explanation of the relations of fresh-water plants and animals as 
of the marine. 

1. The society would therefore form an epitome collection simi- 
lar to that planned above for the Marine Aquarium; but this 
would necessarily differ in the details of its composition, fresh- 
water plants and animals being used instead of marine types. 
The adaptations of the structures of organisms to an aquatic ex- 
istence would be exhibited by means of preparations of the gills, 
etc., as in the corresponding marine collection ; but special adap- 
tations to a fresh-water existence—such as the mode of reproduc- 
tion of sponges, bryozoa, and some crustaceans by means of win- 
ter buds; the effects of desiccation upon some of these, and their 
mode of transportation from pond to pond; the contrasted 
structures of corresponding fresh-water and marine shrimps; the 
peculiarities of the batrachians, showing the transitions from a 
purely aquatic to a terrestrial type; and similar classes of facts— 
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These collections, being 


serving also as the vestibule or entrance- hall in the main build- 


of their lives in water. 


' forms are concerned, in a separate series of aquaria. 
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would be prominently illustrated. The fresh-water faunas of the 
globe are all secondary, or derived mainly from the marine 
faunas. This can also be approximately demonstrated in the 
epitome collection by placing side by side a certain number of 
marine and fresh-water animals in series or in pairs, including 
occasionally some fossils, in order to compare the existing Amia, 
gar pikes, etc., with their marine but now extinct ancestors. 

2. Some of the most important results of research bearing upon 
the evolution of organisms have been attained by means of experi- 
mentation, and it is of the greatest iniportance for educational 
purposes that illustrations of such facts should he made accessible 
to teachers and students. The council would therefore aim at 
the repetition of some of these experimental observations, and 
make permanent exhibitions of the results. Forexample: aseries 
of aquaria could be maintained, showing the gradual modification. | 
of the brine shrimp in passing from a saturated solution of salt, 
through ordinary salt and brackish waters, to a final lodgement in 
purely fresh water, where it becomes transformed into a well- 
known fresh-water type of crustacean; another series repeating 
Semper’s experiments upon the snail, Lymneea stagnalis; and 
still others showing the results of experimentation upon the de- 
velopment of the axolotl, salamanders, etc. This department 
would also include aquaria for the exhibition of the animals and 
plants now living in mineral or hot springs, the Caspian and Dead 


Seas; and other anomalous and more or less isolated positions, 


such as caves and subterranean rivers. 

3. Fresh-water plants and animals are not wholly derived from 
the sea: many of them are modified descendants of terrestrial or- 
ganisms that have changed their habitat and become suited to an 
aquatic existence. Some of the ponds would be used to exhibit 


this important fact, since in them the larger air-breathing ani- 


mals that live on or in the fresh waters—such as the swimming 
and wading birds; the batrachians (frogs, salamanders, etc.); the 
reptiles (snakes, turtles, and alligators); beavers, muskrats, and 
possibly larger representatives of the mammalia from the tropics, 
such as the hippopotamus—could be confined. .Some of these 
ponds would also be devoted to the exhibition of the Liliacece and 
other plants, which, although originally truly terrestrial and . 
flowering plants, have become more or less modified and fitted for 
aquatic life. The huge leaves and flowers of the Victoria regia, 
and the lovely color of many of these annuals floating upon the 
glassy surface of the water, and framed in a shore growth of 
rushes and grasses, would form pictures of rare Ea and ay 
tractiveness. 

4. Insects, although as a whole purely eer and aerial, 
contain a number of groups that pass either a portion or the whole 
! An insectary would therefore be estab- 
lished, furnished with aquaria, placed in the midst of suitable 
plants, and surrounded by ample cages of netting for the confine- 
ment and display of the adults after they have passed through 
their transformations and have begun to fly. This part of the 
exhibit could be made exceedingly instructive by means of a 


printed guide, explaining the transformations of the insects shown | 


in the aquaria and cages. 

5. The fauna of our own fresh waters is apt to strike one at 
first as uninteresting: but it contains sponges, especially interest- 
ing to the public on account of their effect on the water-supply; 
many microscopical plants that can be cultivated in masses, so as 
to be seen by the unassisted eye; large bryozoa, such as Pectina- 
tella, growing in heads like a brain-coral; bivalves and snails of 
respectable size; several interesting species of batrachians; and 
many fishes of remarkable structure and habits. The council 
would therefore bring together a series of ayuaria exhibiting the 
animals of the fauna of New England and eastern Canada, and 
also keep in view the idea of explaining their more obvious rela- 
tions to the water-supply of our cities. The fauna of the inland 
waters of the western and southern parts of North America is ac- 
cessible, and should be shown, in so far as the more prominent 
Opportuni- 
ties will perhaps be offered in the future for the acquisition of the 
larger and more interesting organisms of other faunas, These 
can be exhibited, provided the futuré success of this division jus- 
tifies an extension of the plan. 
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lil. New England Zodlogical Gardens. 


The grounds at Franklin Park assigned by the commissioners 
for the use of the society are suited only to the third division of 
the Natural History Gardens, — the higher vertebrates or the larger 
terrestrial and aerial animals; and here, better perhaps than any- 
where else. would it be possible to carry out one of the favorite 
projects of the supporters of the society, namely, such exhibitions 
as would familiarize the observer with the animals of New Eng- 
land. For in Long Crouch Woods isto be had not only a charac- 
teristic fragment of New England scenery and rock structure, 
but, by the limitations of the’surface and of the territory, it 
would be impossible to make there any extensive display of for- 

eign forms. 

1. The council would exhibit fully the animals of the north 
temperate zone of the New World, limiting this zone to about 
eight or ten degrees of latitude on the parallels of New England, 
and thus display those which one might see at any point within 
the northern United States. All these animals could be cared 
- for in such a place at the minimum expense, for their habits in a 
wild state have accustomed them to brave all the severities and 
vicissitudes of our climate. It being easier to obtain and to 
maintain the animals of this zone which are nearest home, it 


would follow that the great bulk of the collection at a!l times. 


would be made up of animals characteristic of New England. 
But as thus one of the prime features of life upon the globe is 
necessarily touched upon,—its geographical distribution, — so 
may the lesson be made far more telling if to this assemblage be 
added just those animals (and no others) which in other faunas 
specially represent animals indigenous to New England. 
to instance one or two points, the council would exhibit side by side 
with the Rocky Mountain goat the chamois, structurally allied, 


adapted for and dwelling in similar mountain regions, character-_ 


istic of the Old as our own is of the New World. beside the 
cougar, or American panther, they would display the jaguar of 
South America ; beside the black, the brown bear ; while to cor- 
respond with the opossum, they would seek a relative, not in the 
more nearly allied marsupials of South America, but in the dis- 


tinctive home of marsupials, among the strange forms which 


occur in Australia. As it would not be necessary to seek this 
counterpart for each animal, but in many cases only one-for an 
entire series, as with the mice, hares, foxes, and so on, it will be 
seen that the collection would not be very largely increased, while 
its increase would be strictly limited, and its educational value 
greatly enhanced. 
in one or two instances ; but in these only in the case of great 
groups, not represented in our own fatina, such as the ornitho- 
rbynchus of New Holland, and one, possibly two (or even three), 
of the quadrumana. Under such restrictions, which seem to be 
_ absolutely required by the extent to which the grounds at this 
point are limited, there would be a coherency and meaning to 
the collection which it would be difficult to find duplicated else- 
where, and it would be a means of exhibiting the characteristic 
features of the New England fauna and its relationships not 
easily accomplished in any other way. 

The principal difficulty in carrying out even this limited plan 
is the insufficient surface suitable for such an exhibition. This is 
nowhere more manifestly true than as regards the ruminants ; 
for within the limits of Long Crouch Woods itself it would be 
entirely impossible to display in any pleasing or profitable man- 
ner those largest forms among our quadrupeds which excite, per- 
haps, greater interest than any other, — the bison, moose, elk, 
caribou, deer. For this purpose it is absolutely essential that more 
ground be had, at least so far as a range is concerned. And this 
it is hoped the commissioners will grant whenever needed, per- 
haps in the ground which has been set apart as a deer. park, in 
which it would be quite possible, by lines of wire fence practically 
visible, to separate such bands as could not be brought into a 
common enclosure. 

2. What has been said thus far relates principally to the terres- 
trial animals. Another mode of exhibition for the freer-moving, 
aerial creatures may be advantageously pursued. Thus it might 


be possible in a series of outdoor aviaries, sufficiently large to 
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Thus, 


It might be desirable to extend the collection 


required for passageways between the plants and shrubs. 
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enclose good-sized trees, to bring together at their proper periods 
the characteristic summer or winter birds, so that one might see 
for himself what was the avifauna of New England at any given 
time. In others might be placed, as a permanent exhibition, 
such of the native breeding birds as would bear association, where 
they might find room enough, and suitable places, for all pur- 
poses of nesting and bringing up their: young. The headlong 
flight of some birds might prevent their exhibition here. Similar 
aviaries for the exhibition of birds found in our north temperate 
zone west of New England should be placed side by side with 
those of New England itself ; while the exhibition of foreign 
birds for comparative purposes, limited in the same way as those 
of the less freely moving vertebrates, would be more. naturally 
disposed in the mode common in foreinn gardens. 

8. Long Crouch Woods, then, would be par excellence a New 
England exhibit; and such a display would naturally lose much 
of its interest in the winter time. If, however, there could be 
combined with this a winter garden situated in Sargent’s Field, 
adjoining, cost alone would prevent it from becoming so attrac- 
tive as to make it a constant place of resort at all times, and par- 
ticularly during the colder months of the year. Here, in a large 
but simple structure of glass and iron, handsome rather in its 
proportions than through decorative attachments, warmed so as 
to have a very constant but not too high temperature throughout 


the winter, one would walk upon the unfrozen ground ina garden 


where varied and luxuriant vegetable forms would enable him to 
imagine himself in the midst of the tropics. The loftier vegeta- 
tion, like the bamboos and certain palms, could be grouped in a 
higher central portion; while miniature ponds and fountains, 
reacbed by winding walks, would everywhere afford special nooks 
for aquatic or spray-loving plants. This could be enlivened still 
further with a very few of the more brilliant-plumaged birds and 


-songsters in aviaries, aquatic birds on the ponds, and with here 


and there an enclosure containing some small creature, specially 
pleasing by its form or attractive by its habits,— a gazelle, a jer- 
boa, perhaps a spider-monkey; a chameleon, a Surinam toad, or 
a garter-snake. The possibilities of such ascheme are fascinating ; 
and the structure should be so arranged and situated that exten- 


give additions could be madeto it, and that it could be approached 


directly by conveyance to the door. An ordinary greenhouse 
would, of course, be necessary as an adjunct of the winter garden, 
for forcing plants for ornamental purposes. _ 

4, An insectary should be built; and, both for economic reasons 
in construction and heating and for the convenient proximity of 


the negessary food-plants, it should be an annex to the green- 


house. Colonies of striking and curious insects, especially the 
social insects, undergoing their transformations, might be ex- 
hibited in a small, single-storied structure of glass and iron, like 
an ordinary conservatory, with no more flooring than would be 
Such 
a collection would be inexpensive and attractive, and, without in 
any way curtailing its public use, would afford ample oppor- 
tunity for scientific experimentation of an important kind. 
Pedigree breeding, for instance, or breeding in constant temper- 
atures, whether high, low, or average, might here be carried on 
upon alarge scale. Indeed, the opportunities are so great that 
the choice of subjects would be difficult, so many would claim 
attention; and it would be quite possible to display a changing 
round of attractive and instructive sights from week to week 
throughout the year. 

The educational use that ¢ can be made of these three different 
divisions of the Natural History Gardens, forming one connected 
whole,—one in principle, but. varying in details to suit the special 
needs of each division, and the adaptability of the separate loca- 
tions, —will undoubtedly meet the requirements of the present, 
and also give the necessary freedom for enlargement or modifi- 
cation needed by future generations. It will be seen, also, that 
the New England element enters into each division in varying 
proportions, as circumstances permit, and to the greatest degree 
where the objects concerned are more commonly known, being 
most developed among the higher animals, with which, from 
their size and their relations to man, the public is more familiar. 

The difficulties which surround the whole project,—in many 


216 


respects so novel as to offer no precedents. wholly new to those 


on whom the burden of the execution of. the plan must fall,—as 


well as the great expense of the undertaking, have been subjects 
_ of long and thorough consideration by the council. . These diffi- 
culties account for the delay in replying to the last communi- 
cation of the commissioners. Their deliberations have finally 
brought the council to the assured conviction that it would be 
neither feasible nor wise to attempt to begin the three proposed 
divisions at the same time; and yet it is obvious that the work of 
the society in building up the department of Natural History 
Gardens should not be delayed. Although the sites proposed for 
the Marine Aquarium and the Fresh Water Aquarium will not be 
ready for occupation for some time, nevertheless it is the unani- 
mous opinion of. the council that the undertaking should begin 
with the Marine Aquarium. The proposed site of this division, 
the less proportionate expenditure for installation and mainte- 


nance, and its general interest to the public, combine to make it. 


likely that it can be made a financial success, and thus contribute 
to the foundation and maintenance of the other departments 
In order to meet these difficulties and make a beginning with- 
out unnecessary delay, the council suggest the propriety of start- 
ing a temporary marine aquaiium on grounds already under the 
control of the commissioners, and therefore respectfully inquire 
of the park commissioners whether the establishment of a tem- 
porary aquarium at the Marine Park in South Boston would 
meet with their approval; and, if so, what part of the grounds 
and water-front now at their disposal could be allowed the society 
for that purpose. . | 

The pumps, piping, and specimens would of course be service- 
able for removal to the buildings and grounds of the permanent 
establishment; and, if thought advisable, it might be practicable 
to construct even the temporary building so that it could be taken 
down and rebuilt in another place, or easily removed to a new 
site. . 

A temporary garden of respectable proportions would require 
- only a limited sum for buildings and machinery, and would prob- 
ably prove remunerative; the society could also begin operations 
sooner, if a limited sum devoted to such uses could be asked for; 
and they could thus effectively start the work of exciting public 
interest in favor of their plans for the establishment of a fresh- 
water aquarium and a New England zodlogical garden, and prob- 
ably advance with surer steps toward the establishment of these 
two divisions of the Natural History Gardens. 


In view of these considerations, the council of the Boston 


Society of Natural History ask the approval of the park com- 
missioners to the following proposition: namely, that they ‘shall 
be allowed to begin operations as soon as they have raised a third 
part, more or less, as may be needed, of. the proposed sum of two 
hundred thousand dollars, for the purpose of erecting and equip- 
ping a building for a temporary aquarium at Marine Park, on 
land to be granted by the commissioners of parks; said sum to be 
ultimately incorporated with the two hundred thousand dollars to 
be raised by the society for the establishment of the Natural His- 
tory Gardens, but for the present, and as long as the temporary 
aquarium exists, to be considered as eae to an independent 
foundation. 

Little has been said about buildings in this. communication, 
because it has been considered essential first to settle what the 
council as scientific men and the commissioners in their official 
capacity, both being equally interested in the cause of public edu- 
cation, would deem it best to do; and, second, because in all such 
undertakings the true basis should be sought in the exposition and 
teaching of principles. As will be seen, however, by all those 
who have followed the history of this undertaking, the plans have 
been made with due consideration of the advantages offered by 
the localities proposed for the three divisions; and their unique 
character and extent are fully justified by the unequalled oppor- 
tunities offered by the commissioners for the founding of these 
great institu'ions, devoted to the entertainment and instruction 
of the people in the system of parks under their jurisdiction. 

We hope to publish next week some account of the action 
taken by the Boston Society of Natural History at its meeting on 
April 2. 


SCIENCE. 


audience, a terrible word is 


morning,’ 


an act of will, taking upa book or ornament, etc. 
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STAMMERING. 


In the Provincial Medical Journal of Feb. 1, 1890, is am 

anonymous letter from a physician, himself a victim to this | 
unpleasant habit, which.contains so many points of practical 
interest that portions of it are here Ecproauced from the 
Medical Analectic. 
_ “Having lately received several circulars from different pro- 
fessors who advertise their secret methods for the cure of stam- 
mering, I have thought that a personal experience might be of 
interest and value. I shall not attempt a learned physiological 
analysis of the nerve-centres and nerves involved in the differ-- 
ent muscles, and sets of muscles, in stammering, but rather aim 
at a simple statement. | 

‘Since twenty years of age, I have been, though not wholly, 
yet fairly free from the trouble. In my earlicst remembrance 
of speech, and all through my boyhood, I was a terrible stam- 
merer. Ihave only heard of two epileptics in my family,— 
one a woman, a first-cousin; the other a boy, a second-cousin, 
—both on the father’s side. 

‘‘The occasions on which I have stammered for thirty years 
past, and yet stammer, are about as follows: from habit ac-. 
quired in travel, and in India, and to save the legs of the maid, 
I prefer to go out of my room, and call to the maid for what 
I may want. For twoyears I had a favorite maid called Mary. © 
It was in vain for me to attempt.to call out ‘Mary!’ My lips 
would compress, the upper teeth seizing the flesh inside the 
under lip. The word would not come without extreme and pain- 
ful effort. But there was one way towards perfect relief: I 
always called ‘O Mary!’ i.e., I placed a vowel-breathing be- 
fore the consonant, and thus. unlocked. the complex and in- 
harmonious co-ordination of brain, nerve, and muscle involved 
in the production of m. In reading a lecture before a public 
‘method.’ Within the last ten 
years my upper teeth have made wounds inside the under lip in — 
getting out this word. -I naturally avoided the ridicule of in- 
serting a vowel-sound before an audience. Another occasion 
on which I am still constantly bothered is in saying ‘good- 
as I am shown out of a front-door by master or — 
maid: something unduly glues my tongue over the g in ‘good.’ 
I get over this difficulty by bringing into operation another 
mental act, and the action of a different set of muscles, by the 
act of lifting my hat. I can say ‘good-morning’ without stam- 
mering while in the very act of lifting my hat. Here the same 
principle is involved as in putting a vowel before m: spasm 
of certain muscles is relieved by diverting nerve-energy to other © 
channels and other muscles. Again: if I feel that Iam about: 
to stammer in any word, I try to substitute another word. 
Often in public reading, if I avoid the difficult word by. some 
substitution, the same difficult word may recur many times, 
and I can speak it with little or no difficulty. 

‘Tf IT am reading a lecture in public which is legibly writ- 
ten, and if I have previously read it aloud to myself, I shall 
stammer little or not at all: in other words, I do not stammer 
when the nervous: system is calm. Similarly, if, speaking in 
a public discussion, I-confine my mind to one simple point at. 
a time, I do not stammer; but if the mind, in its active 
tumultuousness, sees too much or too widely the other possible 
relatives of the subject, and a fear of want of clearness comes - 
over the mind, then my speech is full of stammering. 

‘“‘The points which have seemed to me important toward 
avoiding stammering are to seek nervous calmness. If this be 


not attainable by the will, the sufferer can do something to 
divert the pre or present spasms; such as drawing in the breath, 


always keeping the lungs well filled with air in speaking, walk- 
ing up and down the room, moving other parts of the body by 
T have made 
it a strict rule never to seek to force myself to say the difficult 
words, but stop and use another word or substitute some other 
words immediately preceding the difficult one. The sufferer 
should read aloud when alone both poetry and prose. Stam- 
merers rarely stammer in reading poetry aloud when alone: the 
mind and nerves by poetry are induced into harmonic rhythm 
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just as they are by dance-music, and irregular. action is pre- 
vented. The words which the stammerer finds most difficult 
when in society, he will find easy enough, especially in poetry, 
when reading aloud in his chamber. I do not think that he 
should practise on these words except when alone and in the 
most calm way: he needs rather to read naturally as it comes, 
to forget that he stammers, and, by practice of natural reading 
and speaking aloud when alone, to educate the just co-ordina- 
tion of the nerves, etc. I found it best to walk to and fro in 
my chamber while reading aloud.’’ 


JAMAICA INTERNATIONAL EXHIBITION, 1891. 


WE again would call attention to the international exhibition 
which will be held in the Island of Jamaica in January, 1891, un- 
der the auspices of the Government of Jamaica. The exhibition 
building, shown in the illustration, is 511 feet long, with a tran- 
sept 174 feet inlenyth. The breadth across nave and aisle is 81 
feet, and the height is 59 feet. 

In view of the very considerable and increasing trade between 
the United States and the West Indies, the committee have ap- 
propriated a large space for American exhibits, and consider this 
an opportunity which those who are interested in introducing 
American manufactures and extending the export trade of the 
United States should not fail to take advantage of. No charge 
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to Halifax and St. John’s. 
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ment provided, so that those who attend may combine relaxa- 
tion with profitable work. 


— The following notes on icebergs and field-ice in the North 
Atlantic have been prepared principally from information ob- 
tained by Ensign Hugh Rodman, U.S.N., during his recent trip 
By January the body of the ice in- 
terfered seriously with transatlantic navigation, and its general 
southern limit was found in latitude 45° north, longitude 48° 
30’ west. By February it had reached latitude 42° 30’ north, 
longitude 49° 30’ west, and at present it is in latitude 41° 30’ 
north, from 50° to 56° west. This extreme southern position, in 
January, is about two months in advance of the average. The 
Dundee whalers that passed last summer in Greenland waters 
reported, on their arrival home in October and November, a very 
open season in the Arctic, with more bergs than had been seen 
in previous years. By August and September these bergs had 
reached the coast of Labrador, and were seen in great numbers 
in their regular southerly drift in the Arctic current. This 
would account for their appearance near the transatlantic routes 
in December and January. The past winter has been the most 
severe, both as to temperatures and winds, that has been ex- 
perienced for years in Labrador and Newfoundland. Ice in the 
Gulf of St. Lawrence has rendered navigation in those waters. 
impossible, and the outflow to the southward through Cabot 
Strait has sent Jarge fields of heavy ice in almost a continuous 
stream to the southward and westward since January. Much of 
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will be made for space in the exhibition buildings, nor will duties 
be levied on any of the exhibits unless sold in the island. The 
geographical position of the island and the salubrity of the cli- 
mate will undoubtedly attract a large number of visitors from the 
neighboring islands and South and Central America, as well as 
from the United States. There is constant and regular commu- 
nication by steam between New York and Jamaica, and the 
island is also connected with the United States by cable. In ad- 
dition to the present accommodations for visitors, a large hotel 
has been recently erected and opened near the exhibition grounds, 
under American management. The railroad system of the 
island, which has been recently taken over by an American com- 
pany, is rapidly being extended. The regulations of the commit- 
tee, and full information as to the mode of shipment, rates of 
freight, and marking of exhibits. and all other particulars as to 
the scope and object of the exhibition, will be furnished by the 
secretary to the committee for the United States, Thomas Amor, 
280 Broadway, New York. . 


NOTES AND NEWS. 


THE next: annual meeting of the American Society of Mi- 
croscopists will be held in Louisville, Ky., Aug. 12 to 15 
inclusive. There is such activity on the part of the officers of 
the society, and such interest has been shown by many Southern. 
microscopists, that a large meeting is quite assured. An in- 
teresting programme will be perfected anda pleasant entertain- 


this ice is four or five feet in: thickness, rough, rafted, and close-- 
ly packed. Field-ice, especially when rough, is more affected 
by wind than by current, while with bergs the reverse is the case. 
From this it is evident that the drift of the bergs could have been. 
foretold some months ago, had early reports been received; while 
the drift of field-ice can best be predicted by telegraphic or other 
reports that come in promptly to a central office, where weather-: 
charts are at hand to indicate the force and direction of the wind. 
Following the i¢e made on the Labrador and Newfoundland 
coasts comes the Arctic field-ice, heavier and more dangerous: 
than the former, and its arrival is daily anticipated. The quan- 
tity of field-ice to the southward of 44° north will probably grow 
less from this time on, though vessels entering the fields should 
keep a sharp lookout for heavy, deep-blue, low-floating pieces of 
ice, called ‘* growlers,’’ that appear as fragments of bergs, or 
the advance pieces of Arctic ice: these mingle with the coast- 
fieids at this time, and are especially dangerous, as they are hard. 
to distinguish. Through the exertions of the Hydrographic Office, 
co-operation has been effected with the lighthouse service of New 
foundland, from which monthly reports of ice and weather will 
hereafter be obtained; with the sealing fleet, which will prob- 
ably first sight Arctic field-ice; with a number of whalers who 
spend each summer in the Arctic; and with the Labrador and 
Newfoundland fishing-fleet. From. these sources, and with a 
hearty co-operation of masters of vessels sighting ice at sea, 
there seems to be no reason why, in future, the position of the 
ice cannot be predicted by the Hydrographic Office with still 
greater accuracy than hitherto. 
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MENTAL SCIENCE. 
_ The Time-Sense. 


A. GREAT deal of experiment and discussion has been expended 
sapon the means by which we estimate time-intervals. Different 
observers have obtained quite opposite results, and the entire 
problem seems to become more complex as study is expended 
upon if. The usual form of experiment consists in reproducing 
various intervals, as produced by the beats of a metronome or 
otherwise, as accurately as: possible under different conditions. 
The difference between the true interval and the average of the 
reproduced intervals is then calculated, and measures the con- 
stant error; while the average deviations of the several reproduc- 
tions from their mean measures the variable error. Theintervals 
tthus tested were usually very brief ones, rarely being as long as 
aminute. On the other hand, we have an idea of time from the 
xelative filling-out of the interval with mental experiences. A 
¢ime during which much has happened seems long: one during 
which little has happened seems short. The latter may be re- 
garded as a truly mental mode of estimating intervals; but it will 
ee readily seen that it is only roughly approximate in character, 
and is not applicable to such small intervals as those usually ex- 
perimented upon. What, then, is the means by which we gain 
eur notions of the duration of these short artificial time lengths ; 
‘such, for instance, as we employ in music and other rhythmical 
occupations? This is the problem that Dr. Miinsterberg has re- 
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cently studied in quite an original way.1 His reflections upon the 
_ matter led him to the opinion that for these brief intervals we 


_ the other is known. 
-narily use together, but which we can use separately. 
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have no time-sense in the strict sense of the word, but that our 
estimates depend upon the feelings of tension, of arrest:or delay, 
of ordinary physiological functions ; and according as the end of 
the interval comes upon the rise or the fall of this tension-wave 
will a time-interval change its character. It is rather difficult to 
more accurately specify the subjective feelings which one experi- 
ences in waiting for intervals or in following them, but one fac- 
tor most readily observed is the variation in breathing. We have 
all had some experience in the change of the breathing-rate under 
different emotions. Breathing, too, being one of the most con- 
stant bodily rhythms, it is not improbable that this affects our . 
notions of time. To test this, Dr. Miimsterberg arranged his ap- 
paratus in the usual way, first giving an interval varying from 6 
to 60 seconds, and then having the subject mark off an interval 
equal to it: the average error in so doing was 10.7 per cent. He 
now had the experiments so arrangéd that the second sound, 
closing the original intervai, came at the same respiratory phase 
as the first or opening sound of the interval : then the error was 
only 2.9 per cent. In this series the sound closing the original 
interval was at the same time the sound opening the re- 
produced interval. In a following series of experiments each | 
interval had a separate opening and closing sound. When no 
attention was paid as to the concurrence in the respiratory phase 
of the opening and closing sounds, the error was 24.0 per cent, 
while when this was taken into account the error was only 5.3 
per cent. In a third series the attention was purposely withdrawn 
from the respiratory and tension feelings, and the time judyments 
became utterly confused. While these experiments are too few 
to be taken as at al! decisive, they certainly suggest a very inter- 
esting field of research, and, furthermore, open out some possi-: 
bility of explaining the various results of different observers. - 


2 Visual Space Measurements. 


The § sense that above ali others gives us our knowledge of ex- 


tension in all the dimensions of space is the sense of vision ; but, 


as we approach the problem more carefully, we see that there are 


several modes of perceiving sensations of length by the eyes. 


There is, first, the passive impression of a length upon the retina, 
which is analogous to the impression on the skin when an object, 
such as the edge of:a ruler, is in contact with it. In both cases 
itis very essential to the notion of extension thus formed on 
what part of the skin or the retina the image is impressed. There 
are finely and coarsely sensitive portions of both skin and retina; 
and the general law is, that the same amount of objective stimu- 
lation will give a more extended sensory effect upon the more 
finely sensitive surface. The centre of the eye is by far the most 
sensitive portion, and hence we habitually turn the eyes so that 
the object to be seen falls upon it; and it is the space-sense of this 
portion of the eye that.is usually tested. We have, again, the 
perception of space from the muscular effort needed to move the 
eyes so that the beginning and end of the length shall successively 
fall upon the fovea or central spot. In both these cases we must, 
to complete our estimate of length, take into account the distance 
of the object from the eyes; for size and distance are inversely 
dependent upon each other, and each becomes inferrible only when | 
Again, we have two eyes, which we ordi- 
The dis- 
tances judged may be varied to an: equal extent ; they may be of 
any stated length within ordinary limits,--may be complete contin- 
uous lines, a series of points, or simple terminal points marking 
off a distance between them; they may be horizontally, vertically, 
or diagonally arranged ; they may be symmetrically or asymmet- 
rically situated with reference to the central axis of the eyes; 
and soon. It is evident, then, that we exercise our power of 
estimating distances by the eye in a large number of complex 
ways, and that to introduce system into the problem of how these 
estimates are made it 1s necessary to test the space-sense of: the 
eye under different and definite conditions. This Dr. Minster- 


berg’ has recently attempted by the following method. Two 


smal squares of cardboard are seen on a green ground with a 


1H. Minsterberg, Beitrige zur Experimentellen Psychologie, Heft 2. 
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_ distance varying by 10 millimetres, from 10 to 200 millimetres. 
and the attempt is then made to set another pair of squares at an 
— equal distance apart under the most varying conditions, the aver- 
age constant error and the average variable errors being carefully 
‘calculated in each case. Of the very many points arising from 
the 20.000 observations thus made, only a few can be here 
noticed. A striking result is, that no difference, however slight, 
in the method of viewing the lengths, is without its effect upon 
‘the accuracy with which a distance can be reproduced 
variations above noticed were tried, and showed a difference in 
the accuracy of reproduction. though of course some of the varia- 
tions have much less effect than others. Quite a constant result 
with Dr. Minsterberg is an overestimation of distances on the 
deft, and an underestimation of distances on the right. 
explains as due to the constant practice, in reading and writing, 
of moving the eyes from left to right. This results in making 
4his movement easier, and, according to the general law, the 
movement made with more effort will seem the longer. If, then, 
the eye is forced to start at the middle of the length, and move 
towards each side, the space on the left will seem larger than that 
on the right.. When the distances are reproduced by each eye 
‘separately, distances on the right are overestimated by the right 
eye, and on the left by the left eye. This is probably due to the 
greater ease of each eye to direct the gaze towards the common 
field of vision. If an interval elapses between the sight of the 
‘standard length and its reproduction, the accuracy is much dimin 
ished, and the lengths are generally overestimated, especially the 
‘smaller ones. If the original and the reproduced lines occupy 
the same positions, the error is least. Broken lines seem too 
long, asis the usualillusion. Vertical distances are overestimated 
as Compared with horizontal ones ; but this only when the verti- 
cal is above the horizontal, and the eye is free to move. All this 
xefers to the constant error. Regarding the variable error, which 
measures the uniformity of the reproductions, it is very much 
darger when the eyes are fixed than when they move freely. This 
is due to the increased accuracy of the muscle-sense over the ret- 
‘inal sense of space, as well as to other causes. The law holding 
an many other kinds of sensations, that the error depends for its 
absolute size upon the length reproduced, seems to hold of space- 
‘sensations, but is probably a law of the motor adjustments rather 
than of the retinal sensibility. These selected points must suffice 
to indicate the scope of this very extended and critical research. 


HEALTH MATTERS. 
Insanity in Australian Aborigines. 


IN a paper read before the Intercolonial Medical Congress of 
«Australasia, Dr. Morton Manning, the inspector-general of the 
insane in New South Wales, gave a most interesting account of 
the cases of insanity found to have occurred among the abori- 
ines of Australia. Mental disease would appear to have been 
a very rare affection while they were in their primitive and 
uncivilized condition, and the manner in which they dealt with 
the few cases which did arise was of the most drastic nature. 
' “Tf the lunatic* was violent or aggressive, he was promptly 
slaughtered; if melancholy, he was allowed, if so disposed, to 
commit suicide; if demented and helpless, he was allowed to 
die; and only when quiet and peaceable, and when his errone- 
‘ous ideas did not result in offensive acts, was he allowed to 
continue in the tribe.’’ In the course of time, as the abori- 
gines were brought more into contact with civilization and its 
attendant vices, insanity increased rapidly in proportion to the 
number of the population; and Dr. Manning states that since 
1868, 18 aborigines had been admitted into the asylums of New 
South Wales, from a population which has never during that 
time exceeded 2,500, and is now less than half that number. 


In the census year 1881 the proportion of the aboriginal in-— 


‘sane to the aboriginal population of New South Wales was 2.83 
‘per thousand, a proportion in excess of that for the general 
‘population; and at the close of 1887 it was upwards of 5 per 
thousand. The causes of insanity in the 32 cases of aborigines 
admitted into the asylums of Queensland and New South 
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Wales were in a considerable proportion of the cases due to 


drink. The prevailing type of the malady was mania, passing 
rapidly into dementia. All the melancholic cases originated 
in jail. Three were epileptics. No case of general paralysis, 


or any. thing like it, was seen. There were 20 deaths; and in 
several cases the only cause which could be assigned was 
marasmus,—a gradual wasting without tubercular or other 
manifest ailment. The average duration of life was much 
shorter than in Europeans; the confinement, though tempered 
by many unaccustomed comforts, being apparently the great 
factor in shortening life. 


Dietary for the Nervous System. 


The nervous tissue requires for its constitution, says the 
Dietetic Gazette for January, the chemical constituents of the 
albuminoids and fats, together with phosphorus: hence the 
chief alimentary substance is the albuminoids (provisional 
formula CH 30.x2N;sS) contained in milk, eggs, cereals, 
the juices of vegetables, and the muscular substance of meat. 
Water should be freely indulged in by neurotic types of consti- 
tution almost ad libitum. Among the meats most suitable are, 
in their order, beef, mutton, lamb, and pork, and the brains of 
animals, Fish is not so valuable as reputed, but may be em-. 
ployed to vary the diet. Oysters, on the other hand, are ex- 
tremely useful as nerve reconstructives. Among vegetables, 


wheat stands at. the head of the list, containing, as it does, 


fatty matters and phosphcric acid. Rice, corn, oat-meal, 
barley, and sweet-potatoes are better than onions, carrots, beets, 
turnips, etc. Fruits are userul as aqguvants. because of the 
sugars they contain. 


Removal of Warts by Electrolysis. 


Dr. Patrzek of Oppeln describes, according to the Weekly Medical | 
The 
wart is first thoroughly moistened with a warm solution of salt. 
Both needles are then thrust through it just above the surface of | 
the skin, and the current turned on, one element after another 
being added until pain is felt. Five cells are sufficient. With 
most cases two sittings of five minutes each are sufficient to destroy 
the growth, which gradually dries up and falls away, leaving a 
surface at first slightly reddened, but which later assumes the 
appearance of normal skin. 


The Dangers of Hypnotism. 


At Nuremberg a case of some public interest was tried in the 
police court, says the London Lancet. A commercial traveller 
while in a restaurant told the waitress to look steadily at the 
white of his eye, and hypnotized her. On a second occasion he 
repeated the experiment; but this time the sleep was so profound 
that a medical man had to be ‘called, who had the utmost dififi- 
culty in rousing the girl. The commercial traveller was accord- 
ingly summoned to appear before the magistrates, and the severe © 
sentence of eight.days’ imprisonment was passed on him, which 
will probably be efficient in checking similar performances in 
that region. In France the practice of hypnotizing people for 
amusement seems to be very common, and unpleasant conse- 
quences are frequently reported. At a supper-party in Paris one 
of the company hypnotized a girl, and was unable to rouse her.. 
She was consequently taken to the house of a medical man, and 
after a time she recovered consciousness. The whole party were | 
taken into custody by the police, and were not released until 
next day. Even when hypnotism has been practised by com- 
petent medical men for remedial purposes, unpleasant accidents 
and ulterior consequences have again and again occurred; so 
much so, that an order has been issued by the French Govern- 
ment, prohibiting surgeons in the army and navy from practising 
it. It ought to be distinctly understood, both by the profession 
and the public, that hypnotism is not devoid of danger at the 
time, and not infrequently has permanently impaired the moral 
and emotional control of patients. A medical man is bound, 
before recommending hypnotism for a patient, to weigh the 
question as carefully as he would that of the ea f of ad- 


| ministeri ing an anesesthetic. 
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Yellow-Fever at Key West. 


The history of yellow-fever in Key West (being the most ex- 


posed point in the United States) dates from a very early period. 


The frequent occurrence of epidemics of this disease, the recur- 


rence of isolated cases between epidemic periods, its recent re- 
appearance in October, ) 
1890, point, 
States Marine Hospital Service, to but one rational conclusion, — 
that the disease has finally become endemic in Key West. 


BOOK-REVIEWS. 


Physiognomy and EKapression. By PAOLO MANTEGAZZA. 
temporary Science Series.) New York, Scribner. 
$1.25. 


THE author of this work, who ice published others on related 
topics, remarks in his preface that he ‘‘ takes up the study of 
expression at the point where Darwin left it, and modestly 
claims to have gone a step further.’’ He begins by sketching 
the history of the study, giving, as it seems to us, altogether 
too much prominence to the astrcologists and other fanciful 
writers, but assigning the highest place to Darwin. His own 
work is divided into two parts, the first treating briefly of the 
anatomy of the face and the various features, while the second 
and much larger part deals with expression strictly so called. 
In this second part we find a great wealth of facts relating to the 
outward signs of various emotions, evidently collected with 
great. care, and showing great keenness of observation; and, so 
far as our own experience and knowledge enables us to judge, 
these statements of fact are for the most part correct. They are 
also well classified and arranged; and, as a description of ex- 
pression in its various phases, the work can be well recommended. 


(Con- 
12°. 


We look in vain, however, for any attempt at explaining the ~ 


modes of expression. The author quotes Darwin’s theories, 
which, with some modifications, he accepts; but he makes 
almost no application of them. He also announces what he 


calls a law of expression, ‘‘ according to which expression is the 


clearer and more characteristic in proportion as it is provoked 
by a more powerful, by a better defined emotion,’’ which would 
seem to be a truism. But in the main Signor Mantegazza’s 
work is purely descriptive, and lacking in those philosophical 
qualities that we find in Sir Charles Bell andin Darwin. Asa 


storehouse of facts it will be useful; but for further light on the 


theory of expression we shall have to wait for some deeper 
thinker. 


AMONG THE PUBLISHERS. 


AMONG the more important articles in Harper's Magazine 
for April are ‘‘A Suit of Clothes,’’ being one of a series of 
papers cn great American industries, by R. R. Bowker; and 
‘‘Three Indian Campaigns,’’ by Gen. Wesley Merritt, U.S. A. 
These articles are handsomely illustrated. -There is alsoa well- 
written and interesting article, by Richard Wheatley, descriptive 
of the New York Maritime Exchange. 


_—The Forest and Stream Publishing Company have in press 
‘‘Trout and-Salmon’ Fishing,’’ by one of New England’s best- 
known anglers; also a new edition of Grinnell’s ‘‘Pawnee 
Hero Stories and Folk-Tales.’’ 

—Messrs. D. Appleton & Co. published last week ‘‘Studies in 
Hegel’s Philosophy of Religion, °? with an appendix on ‘‘Chris- 
tian Unity in America,’’ by Dr. J..M. Sterrett; and ‘‘The 
Spiritual Sense of Dante’s ‘Divina Commedia, Da) by W. T. 
Harris, LL.D. | 


— Messrs. Ginn & Co. announce to be ready in May ‘‘Went- 


worth’s School Algebra.’’ The necessity of having new plates 
for the author’s ‘‘Elements of Algebra’’ has given him an oppor- 
tunity to write a new book, with fresh and interesting problems, 


and with definitions, illustrations, and arrangements of the sub- . 


ject-matter like those in his ‘‘College Algebra.’’ The work is 
written for high schools and academies, and is a thorough and 
practical treatment of the principles of algebra up to and includ- 
ing the binomial theorem. 


SCIENCE. 


1889, and during the month of January, 
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—Porter & Coates have published ‘‘Life and Works of the 
Earl of Beaconsfield,’’ by Judge F. Carroll Brewster. Every 
work of Disraeli has been sketched so as to afford condensation 
of plots, characters, and noteworthy passages. They have also 
ready, by the same author, ‘‘Moliére in Outline,’’ being a 
translation of all important parts of Moliére’s works, with 
notes, abridged from Van Laun and others, to which are added! 
the arguments of the play. 


— The prospect is that the exploration ahd conquest of Africa, 
will be the problem of the twentieth century. Already nearly 
every nation has its Stanley. France has hers in the person of 
M. Trivier, whom she prefers, however, to call. her Livingstone. 
An article on this ‘‘French Livingstone’’ by Henry Fouquier has: 
the post of honor in The Transatlantic of April 1. The peaceful. 
method employed by Trivier in his recent two years’ journey 
across Africa is contrasted by the writer with the warlike and. 
bloody methods of Baker, Emin Pacha, and Stanley. Following: 
this article Caliban (Emile Bergerat) ridicules the anti-Jewish 
crusade, Enrico Panzacchi critically sketches the decadent school 
of writers, and there are extracts from the new volume of Ed-. 
mond de Goncourt’s ‘‘Memoirs,’’ accounts of new novels by 
Zola and Tolstoi, and an interview with Louise Michel regarding 
her operetta, ‘‘In the Moon.’’ 


— Dr. Martineau’s forthccming book, ‘‘ The Seat of aithority ; 
in Religion,” will be published almost immediately by Longmans, 
Green, & Co. The work is addressed, not to philosophers or 
scholars, but to educated persons interested: in the results of mod- — 


ern knowledge. 


—': Old Friends,” Mr. Andrew Lanp’s new book, to be issued 
here at once by the Longmans, not unlike his +: Letters to Dead 
Authors.” It describes the meetings of the characters of one 
novelist with those of another. For example, Dugald Dalgetty 
tells of his duel with one of the ‘‘ Three Musketeers,” Barry Lyn- 
don describes his playing cards with Allan Stuart Breck (from 
‘‘ Kidnapped ”), and Trollope’s Mrs. Proudie sets forth Becky 
Sharp’s assault on the bishop. | 


— The April number of College and School (Utica, N.Y.) is a 
containing two portraits of the ex-~ 


treasurer, with his famous signature appended. The general 


‘himself contributes the last article from his pen to appear in ~ 


print, — an interesting reminiscence of his school-days in the 
Mohawk valley, where, as he says, he was ‘ educated to igao- 
rance.” Three pages of the manuscript are reproduced in fac- 
simile. Another facsimile reproduction is a translation, by the 
general, of a German poem, ‘‘ Ich bin nicht einsam wen alletn.” 
In his article, ‘-The Watch Dog of the Treasury,” A. G. Rich- 
mond relates an incident of the Breckenridge attack upon Wash- 
ington, which strikingly illustrates the foresight of the man who 
was the guardian of the country’s treasure. ‘Spinner, the Stu-. 
dent,” is an account of the formation of the general’s lifelong 
babit of reading. L. L. Merry, in his ‘‘ Recollections of Gen. 
Spinner,” narrates in a familiar way some things which only an 
old friend would be likely to know. L. R. Tuttle, ex-assistant. 
treasurer of the United States, tells how he tried ¢o persuade the- 
L. D. Ingersoll write a memoir of his life, 
while Louis Lombard has a word to say about the general’s re~ 
markable memory and his garretful of note-books The number: - 
is eight pages larger than usual, and contains, besides the Spinner 
papers, Mr. William H. Hayne’s ‘“‘ Editor’s Library Table,” and 
the usual departments of college news, literary notes, and book- 
reviews. | | | 

— Messrs. Ginn & Co. announce as published last month 
‘‘ Sidney’s Defence of Poesy,” edited by Albert S. Cook, professor 
in Yale University. Sir Philip Sidney’s ‘‘ Defence of Poesy,” in 
which, says Taine, ‘‘ we meet with genuine imagination, a sin- 


_ cere and serious tone, a gratid commanding style, all the passion. 


and elevation which he carries in his heart and puts into his 
verse,” has not hitherto been accessible to the school and college. 
student in a handy and readable edition, notwithstanding the ex-. 
istence of one or two literal reprints of the earliest copies. The 
attempt is here made, by modernizing the spelling and punctua-~ 
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LOW-PRICED BOOKS. 


ANY of the following low-priced books will be 
mailed postpaid on receipt of price. 


SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 


AGRICULTURE. 


AGRICULTURAL Drainage. By J. B. Denton. §°. $1.25 
ANIMAL Food Resources of Difterent Nations. ‘By 

P.Le Simmonds; 12°. ssc ctvee.. Sle eins 1.00 
CorFeEr and Chiccory. By P. L. Simmonds. 12°. .75 
Frowers, The Colours of. By Grant Allen. 12° 1.00 


Fruits, Selected: Their Culture, Propagation, 
and Management in the Garden and Orchard. 
By C. Downing. 12° ie 

GARDENING for Ladies, and Companion to the 


Flower: Garden’ By Mrs. J. C. Loudon. 12°. 1.50 
Hors: Cultivation, Commerce, and Uses. By p. 

I. Simmonds. 129.0... ccesees seveceses 1.25 
Hortictrrure, Phe Theory of ; or, An Attempt: 

to explain Gardening upon Physiological Prin- 

ciples. By J. Lindley and A Downing ; 

Io ois t teatgees Sau ewe are er PhaNed CeCe eS at ted 50 
SEWAGE Irrigation by Farmers. By R. W. Birch 

a ie ee ee ee ee ce ee | 1.00 
eae Utilization. By B Latham. 6°.:....... 1.00 
UseruL Animals and their Products. By PL. 
Simmonds: : 26°. ec. iets. wuiees aad Sb tao tewed 1.25 
ARCHITECTURE AND BUILDING 
CONSTRUCTION. 
ARCHITECTURF, the Stepping-Stone to. By 

‘Thomas: Mitehell.. 18? faci cancde Gases oie ae .50 
BoiLt*R and Water Pipes, Kitchen. By H. Grim- 

SHAW. “Go US shesks beatae 25 shusseeewiss Seem .40 
Bui_tpixnG Construction. By Edward J. Burrell 

Tee esoiwsa tories 1a Bie BG, Sueleel Eo dase wlatel ssa gie900%, 04 SOO .80 
Cuimnerys for Furnaces, Fireplaces; and Steam- 
¢ Boilers. By RK. Armstrong, C.E, 18° ....... 50 
CookinG Range, The. By F. Dye. 12°.......... .20 
Fires in Theatres. By E M. Shaw. 12° oes 1.25 
Gas Fitter’s Guide. By J. Eldiidge. 12°....... .40 
Hot-WaTkR Apparatus, itting, By F Dye 12° 1.co 
Hot-WaTER Apparatus, Fixing. By J. Eldridge. 

12 cea, Was sen ie rahe eae Wek Aha Geue os 40 
Hor-Water Fitting and Steam Cooking Appa- ‘i 

ratus. By Be DY G..: BOC ei ahr fertns aban bas .50 
Pump Fitter’s Guide. By J. Eldridge. 12° wet. KAO 
STRENGTH of Beams under Transverse Loads. By 

Professor W.. Allan. 18% ..<5 s0cvsaeceeoene. .50 
VENTILATION of American Dwellings. By David 

Boswell Reid, M.D. eee ee Cee 1.50 
VENTILATION of Buildings. By W. F. Butler, 18° .50 

ELECTRICITY. 
ALTERNATE Current Machinery. By G. Kapp 

Vor eset. , etoudareaee (one) * - Bea a enetlera cho WYSE Bue eee sate -50 
Dynamic Elec: ricity. By John Hopkinson, J. A. : 

Schoolbred, and R. E. Day. 18°... 50 
Dynamo-ELectTric Machines, Recent Progress i in. 

By Professor Sylvanus P. Thompson. 18°. 50 
Evecrric Bells By F.C. Allsop. 12°........... 1.25 
ELECTRIC Light Precautions. By K. Hedges 

pueeadeiet toh nciesle des ateete ae eeweetate ce 1.00 
pee Lighting from Central Stations. By G. 

Forbes.. -40 
ELECTRICAL ‘Units, "Practical. By ee “Swinburne. 

FO thats wine bo we wea hm! eR ae eerd eta are ie alas .€0 
ELkCTRICITY, Supply. of, by Local Authorities. 

By Ky. Hedges: So ic.cs heise eesiowk (eee sa%s -40 
ELectro-MaGnrtic Telegraph. A Hand-Book of 

the. By A. E.-Loring: 182 ivsee eehewewses -50 
ELECTRO- MAGNETS. By Th. Du Morcel Tr. by 

Ce Je WWATIOR sig oie. oi ein eaeus thea cae 75 
ELECTRO-TELEGRAPHY. By F.S. Beecher. 16°..  .40 
INCANDESCENT Electric Lights, with Particular 

Reference to the Edison Lamps at the raris 

Exhibition. By Comte Th. Du Moncel. W. 

H. Preece, J. W. Howell, and others. 18°.... «0 
Inpuction Co 7ts:*How Made and How Used. 

15° Se MeGeiiatie ow Rieti irs, ceksia dete ue -50 
StrexGtH and Diameter of Electric Conductors. : 

By G. Forbes. 8° 40 
Tre RFSTRIAL Magnetism and the Magnetism of 

Iron Vesse!s. By Professor Fairman Rogers. 

fee ee et eee ee ee eT eee -50 
THERMO-ELEcTRICITY. By A. Rust 8° ........ 75 
WRINKLES in Electric Lighting. By V. Stephens. 

12 che Deis edi act URAC ANS Yl Oe eee le 1.00 

SANITARY SCIENCE. 
Arr We Breathe, the, and Ventilation. By Pro- 

fessor H. A. Mott. 16°. ceeeeess T.00 
Bap Drains, and How to Test them. "By R. H. 

Reeves. 12° eee ee oe + 1.40 
Dikxtry Dustbins and ‘Sloppy "Streets. “By He, 

BGuIneiS.- "13°. oc cneteetowee sh: Zeus ae Beet -§0 
Disease and Putrescent Air. By T) Rowan. §°.. 80 
Domestic Filtration of Water. "By E. F. B Den- 

TORE | Bogie ewes te. ee ees 6 eee te .20 
DrainaGE of Towns. By J. Phillips. §°......... -€0 
Dweciinc-Hovuses: Their Sanitary Construction 

and Arrangements. By Professor W. H. Cor- 

NOI: TSO sen eee. Kee ee sunsets oacda -50 
Foopv. The Composition, Digestibility, and Nu- 

tritive Value of. By Professor Henry A. 

NMGtlisectuveneaenceces (eis Reaetew a: “1,26 
HEALTH, Ihe Laws of. By W. H. Corfield. 8°. .50 
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SECOND EDITION. 


FOR STUDENTS OF THE ART. 
313 pages 8vo., cloth, $2.00, postage prepaid 
‘‘This book contains a greater amount of informa 
tion on the artistic elements to be considered in 
photography than any that we know of."'"—Scientific 
American. Descriptive circulars on application to 


E. & F. N. SPON, 12 Cortlandt St., New York. 


CIRCULAR CATALOGUES 


OF 


Scientific Text Books and Industrial Works. 


We are issuing a series of Catalogues of Books on 
Scientific Subjects published, by ourselves and which 
are now extensively used as Text Books and by 
practical men, and have now ready the following: 
No I. CIVIL ENGINEERING. 

No. II. MATERIALS OF ENGINEERING. 
Elasticity, Strength, etc., etc. 

Ill. BRIDGES, ROOFS, 
ARCHES, etc. 

1V. HYDRAULICS AND HYDRAULIC 
MOTORS. Water-Wheels, Wind-Mills, Drain- 
age Service Pipe, etc., etc. 

No. V. STEAM-ENGINES, BOILERS, LOCO- 
MOTIVES, STEAM-HEATING, etc. 

No. VI. CHEMISTRY, ELECTRICITY, PHYS- 
ICS, etc. 

No. VII. MATHEMATICS, ASTRONOMY, etc. 

No. VII. ASSAYING, METALLURGY, MIN- 
ERALOGY, MINING, etc. 


No. TRUSSES, 


No. 


These CATALOGUES contain full titles of books with 
press and other notices and descriptions of the same. 
Ihey are neatly printed and put up in paper covers, 
and will be sent free by mailto anyone ordering them. 


JOHN WILEY & SONS, 
53 EAST TENTH ST.,{Second door west of Broadway. 


HEAVEN AND HELL. By EMan- 
UEL SWEDENBORG. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 


DICTIONARY 
OF 


ECONOMIC PLANTS, 


BY JOHN SMITH, 


Associate of the Linnean Society, author of 
‘* Historia Filicum.” ‘‘ History of 
Bible Plants,” etc., ete. 


For more than forty years Mr. Smith was 
connected with the Royal Gardens, Ken., 
which gave him remarkable opportunities for 
becoming acquainted with the largest collec- 
tion of living plants, native and exotic, ever 
brought together: and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
their history, products and uses. Having 
received a large invoice of this book from 
the London publisher, we offer to mail copies 
postpaid at a discount. 


List price, $3.50: our price, $2.80. 


SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York. 


Old and Rare Books. 


Back numbers Atlantic, Century, Harper 
and Scribner, to cents per copy, other maga 
zines equally low. Send for a catalogue. 


A. S. CLARK, 


Bookseller, 


34 Par Park Row, New York City. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


—_—_—— $$ — 


225. 


JINVALUABLE BOOKS 


FOR THE 


MECHANIC, ENGINEER & SCIENTIST. 


NYSTROW'S POCKET-BOOK OF MECHANICS. 
AND ENGINEERING. 


Nineteenth Edition, Revised .and Greatly 
Enlarged with Original Matter. By Wm,. 
DENNIS Marks, Ph.B., C.E. (YaleS.S.8.).. 
Illustrated. 16mo, $3.50. 


‘¢A library in itself, giving a little of everything. 
that the engineer and mechanic will need to know: 
to aid them in every-day practice.’ — Industrial 
World, Chicago. 


MARKS ON THE STEAM ENGINE. 


Third Edition, Revised, Enlarged and Inter-. 
leaved. Tho Relative Proportions of the. 
Steam Engine. By Wm. D. Marks. With 
numerous Illustrations. 12mo. Extra cloth. 
$3.00. 


‘*A work of inestimable value to every mechanie,, 
eontaining as it does rules, tables, and directions in 
regard to the steam engine which come into use in. 
every-day practical life of the engineer.’’— San. 
Francisco Wood and Iron. 


ELEMENTS OF MODERN CHEMISTRY. 
(WURTZ.) | 
Thoroughly Revised. Trans-. 


12mo. Cloth. 


New Edition. 
lated by W. H GREENE. 
$2.50. Sheep. $38.00. 


**A valuable work as a class-book, and a most in-. 
teresting and instructive volume for the general. 
reader.’’— New York School Journal. 


THE CHEMICAL ANALYSIS OF IRON. 


A Complete Account of all the Best-Known 
Methods for the Analysis of Iron, Steel, 
Pig-Iron, Iron Ore, Limestone, Slag, Clay, 
Sand, Coal, Coke, Furnace and Producer. 
Gases. By ANDREW ALEXANDER BuLalIR, 
Chief Chemist United States Board, ap-. 
pointed to test Iron, Steel, and other Met- 
als, 1875; Chief Chemist United States. 
Geological Survey and Tenth Census,. 
1880. Octavo. Handsomely I)lustrated.. 
Extra cloth. $4.00. 


“It is a hand-book which will be found invaluable. 
by the metallist, and may be considered the best. 
book of the sort inthe market.”’—Boston Courier. 


CONVERSATION ON MINES, 


BETWEEN a FATHER AND Son. To which are. 
added Questions and Answers to Assist, 
Candidates to Obtain Certificates for the. 
Management of Collieries, a Lecture on the.. 
Atmosphere and Explosive Gases, Table of 
Calculations, Rules of Measurements, etc.. 
By Wiuu1aM Hopton. 12mo. Cloth. $1.25. 
Reprinted from the Eighth English Edition. 


“From the very outset the book has had a marked 
success, and has long since attained an unparalleled 
popularity for a treatise of this kind Its simpleand _ 
exact methods of statement, its quaint and at times. 
picturesque language, its high moral and humaui-. 
tarian purpose, and the transparent honesty and 
unquestionable manliness and straightforward ness., 
of its author, all help to give the book a character 
of its own.’’—Popular Science News, Boston. 


If not obtainable at your booksellers’, send direct . 
to the Publishers, who will forward the books, free 
of postage, promptly on receipt of the price. 


J. B. LIPPINCOTT COMPANY, 


PUBLISHERS, 
715 and 717 Market Street, Philadelphia, 
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tion, and by providing an introduction and a copious body of 
notes, to enable any intelligent reader to draw profit and delight 


from this masterpiece. of poetical philosophy. This volume will 


furnish an admirable introduction toa general course in poetry, 
‘or to the poetry of the Elizabethan age in particular. As one of 
the best specimens of the earlier Elizabethan prose, it will te use- 
‘ful to the student of English prose in its historical development ; 
‘and as the first annotated edition of the ‘‘ Defence of Poesy,” in a 
‘critical text formed by the collation of the two earliest copies, it 
‘will be indispensable to libraries, public and private. 


—George L. English, Edwin C. Atkinson, and William Niven, 
‘dealers in minerals, having on April 1 entered into a partnership, 


the business of each will be carried on by the new firm under the 


name of George L. English & Co., at the old stands, 1512 Chest- 
‘nut Street, Philadelphia, and 739 and 741 Broadway, New York. 
_ With enlarged facilities.and experience, they hope to give even 
‘more careful attention to the wishes of customers in the future 
‘than in the past. 


—Messrs. Ginn & Co. announce to be published in May, ‘‘ Ref- 
‘erence Handbook of English History for Readers, Students, and 
Teachers,” by W. H. Gurney. This work is intended: as a con- 
‘stant companion and assistant to the reader or student of English 
history, affording him a rapid and easy method of placing his 
persons and dates before him in accurate relationship to each 
‘other, and helping him to draw them out of the maze of confu- 
‘sion and contradiction in which we find them in nearly all our 
great histories. It identifies enery prominent man from the time 
“of the Confessor to Victoria, giving the date of his death, to whom 
married, and the number and names of his children. Unless the 
student becomes thoroughly acquainted with, the characters about 
whom he is reading, the reading of history is apt to be confusing, 
uninteresting, and conflicting. ‘lhe materials for this work have 
been drawn from Dugdale, Freeman, Palgrave, Longman, San- 


ford, and Townsend, and many other valuable works, the whole 


passed through a critical examination and comparison, in which 


the impossible has been rejected and the reliable retained. It. 


saves the reader hours of study, and makes his work a pleasure. 


—The Appletons have published, in their series of History 
Primers, the ‘‘ History of Egypt,” by F. C. H. Wendel. The 
work gives evidence of careful and conscientious study, and it is 
‘also plain in style. It has, however, the common fault of short 
histories, —an excessive amount of detail ; the mass of petty facts 
cand of proper names making the work confusing. It has also a 
more serious fault, in that it treats almost exclusively of the 
kings and their doings, with hardly any reference to the people. 
There is an account on pp. 100, 101,.of a strike of laborers em- 
ployed on certain government works, due to the non-payment of 
‘their wages, and there are brief references here and thereto com- 
mercial enterprises ; but in the main the condition and occupa- 
‘tions of the people are ignored. The introductory chapter, which 
treats of the hieroglyphic writing, the Egyptian religion, and 


some other matters, is the most interesting and instructive part — 


of the book ; and it is a pity that the rest of it was not written 
on a similar plan.: - 

—The corporation of Harvard University has authorized the 
publication of two monographs, which it is hoped may form the 
beginning of a series. The first number, to be ready in April, 
will be ‘‘ A History of the Veto Power in the United States,” by 
‘Edward Campbell Mason, A.B., instructor in political economy. 
Mr. Mason’s work will include a chapter on English and Colonial 
vetoes, and a chapter on State vetoes. The body of the work is a 
systematic discussion of all the presidential vetoes, arranged by 
subject, and based on a study of the records of Congress. Then 
follows an investigation of the constitutional questions which 
have arisen out of the use of the veto power. An appendix con- 
tains a chronological list of presidential vetoes, with complete 
references to the journals of the two Houses, and a bibliography 
of the subject. In an introduction the editor, Professor Hart, 
will discuss the veto in modern constitutions. 
ber of the series will be ‘‘ An Introduction to the Study of Fed- 
eral Governments,” by Albert Bushnell Hart, Ph.D., assistant 
professor of history. This monograph will contain an historical 
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Germany, Switzerland, and the United States. 
appendix containing a list of special authorities on federal gov- 


Aberdeen, Scotland ; 


Princeton. 


The second num-. 
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introduction, with brief sketches of the rise and institutions of 


the principal federal governments which have existed from the 


establishment of the Greek federations to the present-day. To 


each sketch will be appended a brief, critical bibliography. Then 
will follow a parallel arrangement of the texts, in English, of the 
four most important federal constitutions,—those of Canada, 
There will be an 


ernment, and of references to discussions in more general works. 
The monographs will be published by Ginn & Co., Boston. 


—Our readers should remember that the only uniform edition 
ever published of the complete works of Walter Bagehot, in five 
volumes, 2,700 pages, is published by The Travelers Insurance 
Company, Hartford, Conn , at $5. for the set, all charges paid. 
The publication is supposed to be an advertising scheme of the 
insurance company, but how is not so evident.to the layman. 
Meanwhile it would be a good plan for all who value Bagehot’s 
writings to secure a set, as they are certainly cheap. There is 
nothing objectionable in their make-up or appearance. 


— Volume VI. (1890) of The American Journal of Archeology 
and of the History of the Fine Arts will contain among its arti- 
cles of interest the following : ‘‘ Hittite Sculptures ” and ‘‘ Orien- 
tal Antiquities,” by Dr. William Hayes Ward of New York ; 
«‘ Antiquities of Phrygia,” by Professor William M. Ramsay of 
‘‘ Terra-cottas in American Collections,” by 
Salomon Reinach, Museum. of Saint-Germain, France; ‘‘ Remi- 
niscences of Egypt in Doric Architecture,” by Professor Allan 
Marquand of Princeton ; ‘‘ Three Heads of Zeus, Hades, and Po- 
seidon, of the Hellenistic Period,” by Professor Adolph Michaelis 
of Strassburg ; ‘‘ Excavations and Discoveries made by the Ameri- 
can School of Archzeology at Anthedon and Thisbe, in Beeotia, 
Greece,” by Professor F. B. Tarbell of Harvard University and 
Dr. J. C. Rolfe of Columbia College ; ‘‘ Greek Sculptured Crowns 
and Crown- Inscriptions ” and ‘‘ Distribution of Hellenic Temples,” 
by Dr. George B. Hussey of Princeton ; ‘‘ Norms in Greek Archi- 
tecture,” by Professor Marquand and Dr. Hus ey ; ‘‘ The Recent- 


ly discovered Early Christian Palace under SS. Giovanni e Paolo, 


at Rome,” by Padre Germano of the Order of Passionists ; ‘‘ The 
Lost Mosaics of Rome from: the Fourth to the Ninth Century,” by 
Eugene Mintz of the Beaux-Arts, Paris; ‘‘ Cistercian Monuments 
as the Earliest Gothic Constructions in Italy,” ‘* Roman Artists of 
the Middle Ages,” ‘‘ Christian Mosaics,” and ‘Tombs of the 
Popes at Viterbo,” by Professor A. L. Frothingham, jun, of 
Being the organ of the Archeological Institute of 
America, and the medium of direct communication from the 
American School at Athens, this work has an increasing popular- | 
ity among general readers as well as specialists. | 


—The United States Bureau of Education has issued two cir- 
culars of information that may interest some of our readers. One 
is **The History of Federal and State Aid to Higher Education in 
the United States,” by Frank W. Blackmar, giving an account of 


the various grants of money and other valuables in aid of untver- 


sities and other higher institutions since the first settlement of the 
country. The work bears the marks of careful study and prepa- 
ration, and will be useful to educational specialists ; but the style 
is so unattractive that we fear the book will not have many 
readers. The other circular referred to is the ‘ Proceedings of 


- the Department of Superintendence of the National Educational 


Association ” in Washington last spring, aud contains much in- 
teresting matter. One of the leading topics discussed was manual 
training, both sides of the controversy being represented, and 
some important points elucidated. Perhaps the ablest paper was 
that of Dr. William T. Harris on ‘“‘ The Psychology of Manual 
Training.” The author expressed the wish not to take part on 
either side of the pending controversy, but sought to ascertain 
what manual training could and could not do for the develop- 
ment of the mind. His conclusion was that though manual 
work may to some extent train the hand and the eye, yet 
the essential part of intellectual education is the training of the 
reflective faculties, to which manual work can contribute little 
or nothing. Most of the speakers and essayists were in favor of 
special industrial schools in places where there was sufficient de- 
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mand for them, but against the adoption of manual training as.a 
part of. the general educational course. At the close of the dis- 
cussion one of the members moved that.a committee of the asso- 
ciation be instructed to define the term ‘ manual training,” which 
would cer tainly seem to be a proper and even necessary thing to 
do, if there is ever to be an agreement about the expediency of 
such training. But the motion raised a perfect storm of opposi- 
tion, so that the chairman had to interpose a few remarks to. pre- 
vent an acrimonious dispute. Another important subject treated 


was that of examinations, especially the examination of teachers, 


which was recognized as at once a work of great importance and 
of great difficulty. Candidates for the position of teacher are 
now often examined by persons with no real fitness for the task, 
and some remedy for this evil is undoubtedly necessary. Besides 


_ these tupics, the assembled superintendents discussed the training | 


of teachers, the duties of principals, and other themes that need 
not be specified here. : 


LETTERS TO THE EDITOR. 


** Cor r eeponidents are requested to be as brief as possible, 
is a7 all cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On request, twenty copies of the number containing his communication will 
be furnished free to any correspondent. 


The writer's name 


Heat and Ventilation. 


IN your issue of Feb. 28 is a notice of the Timby system of 
heating and ventilation, which, you say, ‘‘is now attracting uni- 
versal attention, especially in New England.” It is to be hoped 
that New England will not miss the delicate touch of flattery 
perhaps unconsciously given her in this quotation, and that your 
columns are open to any voice of intelligent response which may 
come back from her. 

The attention of which you spegk is..not stated to be iat ‘of 

competent engineers, nor that of others better qualified than “ex- 
mayors” to judge of the merits of the described system. It isnot 
defined as that of either scientific sanction or condemnation. 
_ But the appearance of the article in Science, and without un- 
favorable comment, would seem to the. popular mind to lend a 
quasi-scientific approval to the enterprise, as it doubtless has af- 
forded gratification to its promoters. 

The art of ventilation has suffered much injury at the hands of 
many whose ingenuity has not been the well-trained servant of a 
sound scientific knowledge. The field is a fertile one for the cul- 
ture of schemes and methods more visionary than practicable, and 
more gratifying. to inventors than profitable to users. To protect 
the public against imposition, to save the popular mind from dis- 
couragement through repeated and costly failures, to expose and 
weed out the worthless methods from the good, and to establish 
popular faith by evidence of actual or possible success in any 
worthy undertaking, is a legitimate and laudable service for any 
man or journal capable of rendering it. ; 

~ To this end it would afford satisfaction to see in your columns 
a thoroughly trustworthy discussion of the applicability of the 
Timby system to the actual necessities of good ventilation and 
heating. With a view to eliciting contributions to such a discus- 
sion, the following propositions are submitted : — 


First, The mechanical part of the problem is beset with insu-. 


perable difficulties of various sorts, some of which are closely akin 
to those belonging to the long ago demonstrated impracticable 
scheme of ventilating a city’s sewers by a centrally located sys- 
tem of pneumatic exhausters. | 

In the company’s pamphlet, and under the head of ‘ Pian of 
Introduction,” the statement is made that it is proposed to heat 


and ventilate a town of 50,000 inhabitants by means of one cen- 


trally located plant. 

The first essential in ventilation is an adequeted air volume, and 
the second is an effective use of it. If the dermal and thoracic 
excretions are to be diluted to one in two hundred, — a proportion 


of diluent which for the pelvic excretions would be considered far | 


too small to fit them for potable or edible use, —the air-supply 
for such-a town should be 150,000,000 cubic feet per hour; and 
for the sweetening of the 2,000 buildings of 50,000 cubic feet ca- 
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pacity each, in which the inhabitants may, for the purposes of 
computation, be supposed to compactly live, the air-supply should 
reach. at least. that quantity. Let it be reduced to: 100,000,000, 
and, for the sake of simplifying the mechanical problem, let the 
houses be ranged along two intersecting streets, 500 houses to 
each half-street, and let the ventilating plant be located at the 
point of intersection. Let the houses stand in compact block- 


‘form, and average, with alley and cross-street spaces, forty feet: 


frontage. . Let each of the main air-conduits be six feet in diame. 
ter, and the central supply-shaft twelve feet. -The velocity of air-. 
flow through the main conduits would be nearly 15,000 linear feet- 
per minute, and the theoretical power required to propel the air 
would be about 125,000 horse-power, 4,000 being required to give 
the air its initial motion, and the balance to overcome the resist-. 
ance of friction. This computation takes no account of the fur~ 
ther work required for moving the air through leads'to the 2,000. 
buildings, and through the ramifying conduits for its distr Ee 
to their several floors and rooms. 

The above computations are qualified as Eieretionl: since it. is: 
assumed that the efficiency of the motile machinery employed is 
unity instead of the one-third or one-fourth usually available in 
such mechanism, It would be interesting and instructive to ex- 
amine a description of the apparatus it-is proposed to use for the 
propulsion of such large volumes of air under the high pressure. 
demanded. To effect the pressure by blowers, the velocity of - 
their blade-fips would have to exceed that of a rifle-shot, anda, 
twenty-foot diameter fan must make the quite pnp Die oe 
formance of 1,800 revolutions per minute. 

Let the question be simplified to that of supplying air to two. 
such buildings as the newer ones of the Massachusetts Institute of: 
Technology, they monopolizing an entire main, and being located. 
at its extremity. The theoretical horse-power required would be. 
soine 345, against a present actual mean of 15 or so, for the supply: 
of 5,600,000 cubic feet of air an hour. 

Second, The method proposed for warming the air supplied 
through the mains by means of a hot-water pipe with return. 
bend, as shown in the cut reproduced by Science, and described in, 
the company’s pamphlet, is defective. 

The pamphlet states that the pressure within the pipe is not to. 
exceed five pounds, and that the heat-loss in the water is not :to. 
exceed five per cent. The statement, though somewhat ambigu-. 
ous, may reasonably be made to mean that the water starting. 
with a temperature of 227° will return to the heater cooled 
through 12°. 

If the sole aim of this warming of the air were to raise it to the 
temperature of comfort, say 70°, before supplying it to the build-. 
ings, and the matter of heating the buildings were excluded from 
consideration, the volume of water to be moved through the pipe 
would, on a day of average winter temperature, be nearly 200,000. 
gallons an hour, or a flow rate of nearly five a an hour through 
a fourteen-inch pipe. 

For extreme weather this quantity must be more than doubled, 
and, if the heating of the buildings is to be included, the duty of 
the heating system must be quadrupled. 

A study of the’ mec nanieal part of this heating pos is not, 
here presented. , , 

Presumably the small fraction of the exhaust steam from the. 
air and hot-water propelling engines required for heating pur- 
poses would be utilized. . Enough would still remain for the com-. - 


- fortable heating of some halfscore of adjacent towns of rival 


size. 

A description of the arrangement of the proposed pipe or other: 
heating surface, so that cumulative heating effect should be. 
avoided, and a uniform temperature maintained throughout: the. 
mains, would interest many of your readers. 

Third, The required inequalities of temperature in the air-sup- 
ply to various buildings, and to the various parts of the same 
building, cannot be furnished from one supply source maintained 
at a fixed temperature. 

For the shady or the windward side of a dwelling whose air is 
“changed” but once an hour, the air-supply temperature may need 
to be in some weathers 190° or 200°; and on the sunny or the. 
leeward side, or in the sleeping or sick room, twenty to thirty de- 
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grees lower; and at the same time the air supplied to a theatre, 
hall, or church must have a temperature of from 60° to 80°. 


Hence the impossibility of meeting all requirements of both heat-_ 


ing and ventilation with air from one supply source at a fixed 
temperature. S. H. WooDBRIDGE. 
Boston, March 20. . 


Sound-English. 


IN your review of my ‘‘Sound-English, a Language for the 
World,’’: in your issue of March 21, you make some statements 
to which, I am sure, your well-known fairness will allow me to 
offer a correction. 

You say that I propose ‘‘ to introduce at first. five new letters, 
to be followed by six more at.a later time,’’ and that you 
*¢ pravely doubt if any system can be brought into use that con- 
tains new letters; and, if new letters are to be introduced, there 
are other systems that have quite as good a claim to be adopted’’ 
as mine. 

Now, the fact is that I do not introduce a single new letter. I 
distinctly state it as my idea of the ‘‘requirements of a phonetic 
alphabet ’’ (see p. 21) that ‘‘ the present equipment of any print- 
ing-office must suffice, without the necessity of casting new types 
or even employing diacritical marks,’’ and that ‘‘ all the lead- 
ing type-writers now in use must be adapted or easily adaptable 
to the new system without destroying their usefulness in writing 
the present spelling.’’ My whole system is worked out in con- 
formity with this principle. It is the principal claim I make 
for its superiority over other systems. If you will kindly turn 
to the ‘‘ specimen page ’’ from Macaulay’s ‘‘ History,’’ on p. 51, 
you will not find a single sign which could not be set up to-day 
in any village newspaper-office between Maine and Calfornia. 

To distinguish a in at from a in ask, I propose a slight altera- 
tion in the type, which may be effected with a penknife; but 
this is a trifling matter, so much the more as we do not require 
any distinction between the two sounds in ordinary reading-mat- 
ter. | 3 | 
I do not know of any perfectly phonetic system of spelling in 
which the same result is attained, if we except Mr. Ellis’s 
*¢ Glossic;’’ but, then, he employs vowel digraphs, while I do 
not employ a single vowel digraph, excepting, of course, the 
three regular diphthongal sounds ow, 07, and ai (in aisle). 

I do propose five very simple alterations for the script; and I 
say, further, that in course of time, when ‘‘ Sound-English ”’ 
will be firmly estabushed, type-founders will provide us with 
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more appropriate forms to designate some of the sounds; and 


then, merely for the purpose of offering a complete system, I 
venture to suggest what these forms ought to be. But I am far 
from advocating their immediate introduction. 

As for the expediency of designating the long vowels by full- 
faced type, and in script by shading, it is, of course, a matter of 
opinion. You think it an insurmountable obstacle; for, as you 
say, ‘‘ who will take the trouble. in rapid writing, to shade now 
and. then a letter more heavily than the rest?’’ Now, in the 
first place, ‘‘ the rest’’ are not shaded at all in my system. In 
the second place, do not many systems of stenography distinguish 
sonant from surd consonants by shading ? And do not stenog- 
raphers write rapidly? 

In conclusion, I beg to call attention to the fact that I employ 
full-faced type and shading not only for the long vowels, but 
also for designating the accent,— a feature which I think to be 
as important as it is original; for I do not know of any system 
of spelling, in any ieee in which the accent is thus desig- 
nated, symbolically, without employing a special sign. 

I hope you will not consider this as a fault-finding review of 
your review, coming from an author who cannot bear adverse 
criticism. It is intended only as a courteous request for permis- 
sion to lay my own statement of the facts before the select circle 
of thinkers who subscribe for your excellent journal. 


A. KNOFLACH. 
New York, March 28. 


Do the Barclayan Descriptive Terms occasion Obscurity P 


In the American Naturalist for October, 1889, p. 928, the notice 
of Stowell’s cranial nerve studies concludes with the remark 
that ‘‘the adoption of the Wilderian adjectives and adverbs 
renders them somewhat pedantic and obscure.” The title of this 
communication attributes to Barclay, the anatomical preceptor 
of Richard Owen, the exact descriptive terms which have been 
employed by many writers, and which I merely adopted in 1880 
at the Boston meeting of the American Association for the Ad- 
vancement of Science. The charge of pedantry is not new ; but, 
as that is a matter of custom and taste, it may be overlooked. 
Since, however, the very purpose of the Barclayan toponymy was 
to eliminate the obscurity which lurks in every anatomical treatise 
or paper known to me in which those or equally exact descrip- 
tive terms are not used, I am anxious for specifications on this 
head, and trust they may be presented in response to this letter. 


BuRT G, WILDER. 
Ithaca, N.Y., March 29. 
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CAIN 


re GAIN OF A POUND A DAY IN THE 

CASE OF A MAN WHO HAS BECOME “ALL 

RUN DOWN,’’ AND HAS BEGUN TO TAKE 
THAT REMARKABLE FLESH PRODUCER, 


OF PURE COD LIVER OfL WITH 
Hypophosphites of Lime & Soda 
IS NOTHING UNUSUAL. ‘THIS FEAT 
HAS BEEN PERFORMED OVER AND OVER 
AGAIN. PALATABLE AS MILK. EN. 
DORSED BY PHYSICIANS. SOLD BY ALL 


?.Druccists. AVOID SUBSTITU TIONS AND 
IMITATIONS, 


A New Method of Treating Disease. 
HOSPITAL REMEDIES. 


What are they? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists ofEurope and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of ‘fone remedy for one 
disease”? must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 


surdity of the claims of Patent Medicines which | ¥ 


are guaranteed to cure every ill out of a single 
bottle, and the use of which: as statistics prove, 
has ruined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
On receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 


DO YOU INTEND TO BUILD? 


We offer an Atlas of Sensible Low Cost 


Houses, a portfolio 11x14 inches, containing 
handsome illustrations, floor plans, and full 
descriptions of this popular design, and fifty-four 
others, ranging in cost from $800 to $7,200. This 
specimen design is for a cottage with seven rooms, 
and costing $1,100. Itcombines beauty and comfort, 
has two large porches, and is a popular and practi- 
cal working design, having been built several times 
for its estimated cost. 

No matter what style of a house you may intend to 
build, it will pay you to have this book. 

We will send this Atlas, postpaid, on receipt of 
Briges $1.—N. D. C. Hodges, 47 Lafayette Place, New 
or 


AGENTS WANTED cirri sacs, SAMPLE Jarme profits, 
t, 842. N. W, 


opportunity. Geo. A Broadway, 


Readers of Science 
Corresponding with or visiting Advertisers 
will confer a great favor by GUUS this paper. 


